Percutaneous nephrolithotomy is a minimal invasive important technique for stones of the renal pelvis. However, severe hemorrhage after percutaneous nephrolithotomy is a rare but life-threatening event. Bilateral double renal arteries are kind of relatively infrequent renal vascular variation. Here, we reported a rare case of percutaneous nephrolithotomy induced renal hemorrhage in a patient with bilateral double renal arteries, and our experience of successful rescue in this patient.
Introduction
Percutaneous nephrolithotomy (PCNL) represents a minimal invasive procedure in the surgical management of renal stone with a diameter less than 2 cm [1] . Although this technique is safe and effective, complications, including hemorrhages, have been reported and become a severe cause of patient morbidity [2] . Super-selective renal artery embolization (SRAE) of the injured vessel is an effective, minimally invasive and relatively easy procedure in experienced centers, with high rate of success and immediate benefits, thus saving the patient from the morbidity those results from severe renal bleeding [3] . Bilateral double renal arteries are a seldom renal vascular variation, which occur in 10% -15% of the population [4] . Here, we reported a rare case of percutane-* Corresponding author.
ous renal hemorrhage in a patient with bilateral double renal arteries and successful rescue in this patient. Furthermore, written informed consent was obtained from the patient.
Case Presentation
A 51-year male was found having recurrent gross hematuria 12 days after ultrasound-guided percutaneous nephrolithotomy (PCNL) due to right renal stone and giant hydronephrosis at other hospital. Recurrent gross hematuria with blood clots were seen after PCNL and these symptoms were slightly relieved through appropriate treatment, such as complete rest in bed, injection hemostasis，red cells transfusion and kidney fistula occlusion. Obvious gross hematuria and blood clots were seen again 2 days after pull out of fistula (one week post-operation) accompany with obstruction of urethral catheter although several bladder irrigation. Because of pain and discomfort within bladder area, the patient was transferred to our hospital for further treatment. Patient felt loss of appetite, poor sleep; weight decreased slightly since the onset, but had any of the following symptoms: fever, joint pain, melena, headache, dizziness, chest tightness, palpitation. Physical examination when hospitalized did not find anything abnormal in his lung, heart and limbs. Body temperature 36.8˚C, pulse 85 beats/min, respira- (Figure 1(B) ).
After informed consent was obtained from the patient and his immediate family members, digital subtraction angiography (DSA, OEC9800 C-arm X-ray system, GE, USA) of bilateral renal arteries was performed through right femoral artery using a 6F, 40-cm Flexor Check-Flo sheath and 5F Cobra catheter (Cook Medical, Bloomington, IN). For the first subtraction angiography of right renal artery, no signs of renal artery renal hemorrhage were found and the renal artery system seems intact for the right renal (Figure 2(A) ). However, an obvious severe bleeding from the inferior right accessory renal artery at the lower pole of the right renal was found (Figure 2(B) ). After the application of the accessory renal artery embolization with gelatin sponge particles and two fibered platinum coils, bleeding was stopped indicated by subtraction angiography (Figure 2(C) ) and hemoglobin returned to normal in 7 days after surgery. Furthermore, the DSA images showed that the left renal has also double renal arteries origin from the descending aorta (Figure 3(A) and Figure 3(B) ).
Discussion
Percutaneous nephrolithotomy (PCNL) is a well-established minimally invasive treatment modality for stones of the renal pelvis, either as monotherapy or in combination with extracorporeal shockwave lithotripsy (ESWL). As reported, the complete and relative success rates of PCNL were 89.4% and 10.6% [1] , which provides overall significantly higher stone-free rates than retrograde intrarenal surgery (weighted mean difference: 2.19; 95% confidence interval, 1.53 -3.13) [5] . However, severe hemorrhage after percutaneous nephrolithotomy is a rare complication (less than 1%) but life-threatening event [6] . Several risk factors, such as upper caliceal puncture, solitary kidney, staghorn stone, multiple punctures and inexperienced surgeon were associated with increased renal hemorrhage during PCNL [2] . If local tamponade fails to control bleeding, the current treatment of choice is SRAE [3] [7] . It is effective and minimal invasive for the control of renal hemorrhage with minimal morbidity and maximal renal function preservation [3] . Similar as other studies, our case proved that benefit effects of SRAE for post-PCNL renal vascular injuries are pronounced in patients. Our experience strongly recommended again that the first-line use of SRAE for severe renal hemorrhage post-PCNL.
An interest issue in this case is the anatomical variations of renal vascular. Although accessory renal arteries are the most common renal vascular variant and are seen in about one-third of the population, bilateral double renal arteries are seldom and can be detected through multidetector CT angiography, DSA and necropsy by chance [8] [9] . As Figure 3 demonstrated, most double renal arteries provides blood to different lobe of renal and "filling defect" sign was clearly in DSA images [10] . In the current case, "filling defect" sign is not available in the DSA image because the upper right renal artery provides blood for most of right renal. We have learned from this case that it necessary that find accessory renal artery to eliminated the possible of artery he-morrhage if the "filling defect" sign is not clear. Whole aortic DSA imaging by using a pigtail catheter before or after the super-selective renal artery DSA imaging may help to diagnosis the accessory renal artery bleeding, if it is not available for the sign of renal artery bleeding post-PCNL in the DSA procession. It is expected that our case will provide important insight for clinic interventional radiologist, particularly for early-career interventional radiologist in treatment of renal hemorrhage diseases.
In conclusion, we reported a rare case of PCNL induced right accessory renal artery hemorrhage in a patient with bilateral double renal arteries, and our experience of successful rescue in this patient. SRAE is an effective and minimal invasive method for the control of renal hemorrhage induced by PNCL. Future studies are needed to evaluate the necessity and significance of whole aortic DSA imaging for PCNL induced renal hemorrhage used in current case because of rare anatomical variations of renal arteries.
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